Background: Previous EBCT studies showed that coronary artery calcification (CAC) predicts atherosclerotic burden and future cardiac events. However, the mechanism underlying this relationship has not been well studied. Methods: In PROSPECT, following PCI in 697 acute coronary syndrome patients, 3-vessel grayscale and virtual histology (VH) intravascular ultrasound (IVUS) was performed. Untreated non-culprit lesions (NLCs) which were vulnerable (resulting in future events) were found to have large plaque burden, small minimal luminal area (MLA), or be a VH thin-cap fibroatheroma (TCFA). In this analysis, total VH-IVUS dense calcium volume was calculated at the patient level based on the sum of the calcium volumes among the NCLs imaged in each patient (defined as >40% plaque burden for !3 frames). Results: Overall, 609 patients comprised the present analysis. Increasing quartiles of total per patient NCL calcium volume were significantly associated with a smaller per patient MLA among the NCLs identified. Furthermore, the total per patient plaque volume and necrotic core (NC) volume, which were also calculated as the sum of NCL plaque and NC volumes in each patient, were highest in the 4th quartile. Finally, the number of lesions identified as fibroatheroma (FA), a TCFA, or thick-cap fibroatheroma (ThCFA) all increased significantly across quartiles of total calcium volume per-patient (Table) . Conclusions: Total NCL calcium volume per patient was significantly associated with high-risk "vulnerable" characteristics including a larger overall plaque burden, a smaller MLA, and greater number of FAs and VH-TCFAs. These findings may explain why CAC score is useful to predict future cardiac events.
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Multicenter Background: A recent study in ST-segment elevation myocardial infarction (STEMI) patients identified a near-infrared spectroscopy (NIRS) signature of STEMI culprit plaques. The present study was performed to prospectively validate this NIRS signature, defined as a maximum lipid core burden index in 4-mm (maxLCBI4mm) >400. Methods: STEMI patients at 2 centers in the US and Sweden underwent combined NIRS and intravascular ultrasound after establishing TIMI 3 flow, but prior to stenting. The culprit segment was defined as the 10-mm segment distal to the proximal angiographic culprit margin. The remaining vessel was divided into contiguous 10mm non-culprit segments. The primary measure of interest was the frequency of maxLCBI4mm>400 in culprit and non-culprit segments. Results: In 78 consecutive analyzable STEMI patients (age 64AE12, 78% male), culprit segments had a 7.8-fold greater maxLCBI4mm than non-culprit segments (median [interquartile range] 612 (438,817) v 78 [0,234], p<0.0001, Figure A) . Whereas maxLCBI4mm>400 was found in only 22 of 304 non-culprit segments, maxLCBI4mm>400 was detected in 63 of 78 culprit segments (sensitivity¼81%; specificity¼93%). Within the culprit artery, NIRS accurately distinguished culprit from non-culprit segments (receiver operating characteristic analysis area under the curve¼0.93, Figure B ).
Conclusions:
This prospective analysis validates maxLCBI4mm>400 by NIRS as a highly specific signature of STEMI culprit lesions. Prospective studies are planned to determine if detection of this NIRS signature in stable patients predicts subsequent coronary events.
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Assessments Background: Despite its superior image resolution to IVUS, optical coherence tomography (OCT) is limited in comprehensive vessel analysis due to limited signal penetration. We sought to evaluate the feasibility of novel 60MHz IVUS imaging in qualitative and quantitative assessment compared with conventional 40MHz IVUS and OCT. Methods: Using coronary artery specimens, 50 matched cross-sections were independently analyzed with the 3 modalities. Acute thrombi created in a plastic tube were also assessed. To evaluate potential influence of blood signals, 60MHz and 40MHz IVUS were all tested under blood vs saline perfusion. Results: Arc degrees of visible EEM were equivalent between 60MHz and 40MHz IVUS, both of which were superior to OCT. Lumen areas measured by 60MHz IVUS and OCT showed a better correlation than those between 40MHz IVUS and OCT. A lipid core was identified by OCT in 8 cross-sections: all of them were also detected by 60MHz IVUS with full EEM visualization, whereas 40MHz IVUS detected only 1 lipid core. Red thrombi, characterized by OCT as high-backscattering protrusions with significant shadowing, appeared on 60MHz IVUS as irregular-surface, heterogeneous echo-density masses with visualization of deeper structures, while 40MHz IVUS showed ambiguous detection and morphology of this entity. These results were not affected by the presence of blood flow during the IVUS imaging. Conclusions: The novel 60MHz IVUS is superior to conventional 40MHz IVUS in plaque evaluation, while embracing the advantage of IVUS over OCT in entire vessel wall assessment without the need for blood removal from the imaging field. Smallest MLA (mm2) 6.9 (6.6-7.2) 6.6 (6.4-6.9) 6.4 (6.1-6.7) 6.2 (5.9-6.5) 0.006
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